Thermodynamics and Kinetics Studies of the Formation and Decomposition of Clathrate Hydrates of
Methane, Carbon Dioxide, and their Mixtures Using a Differential Heat Flux Calorimeter

G. Besnard, R.J. Martin*, and R. Kaglaeshi
Department & Chemical Egineerirg
Rice Universiy
P.O. Box 1892

Houston, TX 77251 USA

A high pressure heat flux calorimeter in an isobarigienature ramping mode has been used to measure the sojubilit
The solubiliy measurements gnasize a grstallization-likeprocess takig place duriry hydrate formatiorprior to

the gpearance of anvisible solids and hence, show a strikifivergence from Heny's Law, the frguently used
calculationprocedureprior to and durig hydrate formation. These measurements were further used to determine the
enthapies of solution dissociation and emy@harges. Moreover, theydration numbers of these cpaundsprovide

some eplanations and criteria of the stalylaf the cges ofgas tydrates in the host lattice.

Finally, a kinetic stug confirms the orstallization process of fdrate formation and exhibits aghi level of
orderirg/sypersaturatiorprior to hydrate formation includig a substantiabas consumtion rate durig hydrate
formation.
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